Safety profile of plasmid/liposomes and virus vectors in clinical gene therapy.
Despite of more than 500 gene therapy trials worldwide very little systematic safety information is available from gene therapy. Safety information was collected from 146 consecutive patients who participated in three randomized, controlled phase II gene therapy trials in cardiovascular diseases and malignant glioma using adenoviruses, plasmid/liposomes and retrovirus packaging cells. Total follow-up time of the patients was 78794 days which equals 1.5 years per patient. The main outcome measures were serious adverse events, other adverse events and changes in general laboratory parameters. Except fever and increases in CRP values plasmid/liposomes were safe and well tolerated. The incidence of serious adverse events in adenovirus-treated patients was 0.9 and 4.0/10000 patient days in cardiovascular and malignant glioma trials as compared to 0.5 and 2.1 in randomized control patients, respectively. Transient fever, leukopenia and increases in CRP and liver enzymes were detected in virus-treated patients. No deaths from side effects or no new cancers were associated with gene therapy. It is concluded that gene therapy, like any other therapy, is associated with side effects which depend on the administered vector, dose, and route of delivery and properties of the transgene. However, given the limitations of this study and length of the follow-up, the safety profile of gene therapy seems to be acceptable for the treatment of severe human diseases.